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ITEM:

HEAT EXCHANGER, HYDRAULICS.

FURCTION:
PROVIDES EEATING OF HYDRAULIC FLUID DURING ON ORBIT FHASE.

e

FAILORE MODE:
INTERNAL LEARAGE, FREON TO HYDRAULIC SY3ITEM.

CAMISE(S) 3 '
CORBOSTON, MECHANIGAL SHOCK, VIARATION, STRUCTURAL DAMAGE.

EFFECT(S) OM:
(A)STBSYSTEM (B) INTERFACES (C)MISSION (D)CREW/VEHICLE

(A) FREGN 21 WILL LEAK INTGC HYDRAULIC LOQP QAUSING LOSS OF ONE REDUNDANT
FRECN OQOLING LOOP.

(B) MIXING OF HYDRAULIC FLUID AND FRECHN 211 WILL PRODUCE A THICK ELUDGE
BUILD~UF THAT MAY CAUSE THE EYDRAULIC SPOOL VALVES TO STICR.

(2) ABORT MISSION AT NEXT PRIMARY LANRING SITE FOR LOSS QF ONE FREON
COCLANT LOGPF AND PRIGR TO BOILD-UP OF SLUDGE IN HYURAULIC SYSTEM.

(D) SECOND ASSOCIATED FAILURE (LOSS OF REDUNDANT FREON COOLANT LOOP) Ca
CAUSE LOSS OF VENMICLE COCLING AND RESULT IN LOSS OF CREW/VENICLE. LOSS
OF HYDRAULIC SPOOL VALVE CONTROL CAM CAUSE LOSS OF CREW/VEHICLE.

DISPOSITION & RATIONALE:
(A)DESIGN (B)TEST (C)INSEECTION (D)FPAILURE HISTORY (E)OPERATIONAL USE

{A) DESIGH
THE HEAT EXCHANGER 1S MADE FROM STAINLESS STEEL AND NICKEL BRONZE ALLOY:
WHICH ARE COMPATIBLE WITH FREON 21 AND HYDRAULIC FLUID, AND CONTAINZ MG
MOVING PARTS SUBJECT TO WEAR. THE FLCW HEADERS ARE MADE FROM A SINGLZ
PIECE BAR. THE HEADERS ARE WELDED TO THE CORE, WHICR IS MADE OF STACKIC
PLATE~FIN PARTING SHEETS (THICKNESS = 0.005 INCH). DESIGN PROQF PRESSL:
I5 1.5 AMND BUBST PRESSURE IS 2.0 TIMES MAXIMUM QPERATING PRESSLEE.
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(B} TEST
QUALIFICATION TEST - QUALIFICATION TESTED TOR 100 MISSION LIFE. THZ ==
TXOHANSEDR WS SURJESTED TO A FROOF/AOPTURE TEST FOR QUALIFICATICN.
DESTGN PROQF IS5 575 FPSIG AND UNIT DID NOT RUPTURE ONTIL 2440 PSIG
{WIW HYDRAULICS CPERATING PRESSURE IS 7% PSTA). VT 3RATION TISTZD A
0.075 G4 JBZ FOR %2 MIN/AXIS, SHOC'K TESTED AT +/= 40 & .~CH AXNIS.

ACCEFTANGCE TEST = CORE IS LEAK TESTED FRIGR TO INSTALLING THE HEACERS A
AGAIN IN ATF OF ITEM.

CONTAMINATION TEST - TEST REPORT NO. 424-2388, USING A MIXTURE CF
HYORAULIC FLUID, WATER, FRECN TF AND IRON POWDER, SHOWZD NO REACTICH
AFTER § DAYS.

QMRAD - PREFLIGHT CHECKOUT oF THE HYDRAULIC SYSTEM USING HYDRAULIC
ACCUMHIATOR QUAMNTITY AND PRE- AND BOST-FLIGHT SAMPLING QF THE HYDRAULIZ
SYSTEM FLUID WILL DETECT THIS FAILURE. CONTINUCUS MONITORING OF THZ
FREON ACCUMULATOR QUANTITY MAY ALS0 DETECT THIS LEAK. SYSTEM CPZRA-LCH
VEHICLE INSTRUMENTATION WILL DETECT FAILURE. ATCS GROUND SPERATICNS:
ACCUMULATOR QUANTITY, PUMP INLET PRESSUARE, FLOW RATE CHEGKI USZD T2
DETECT LEAKAGE.

{C) INSPECTION

FECEIVING INSPEOTION ' ' .
BAR MATERIAL AND PURCHASED COMPONENTS REQUIREMENTS ARE VERIFIED RBY
INSPECTION. FARTS PROTECTICN I3 VERIFIED BY INSPECTION

CONTAMINATION CONTROL

SYSTEMS FLUID ANALYSES FOR CONTAMINATION ARE VERIFIED BY INSPECTICH,
CONTAMINATION CONTROL PLAN IS VERIFIED BY IMSPECTION. SONTAMINATICN
CLUNTROL PROCESSEI AND CLE.P:H AREAS ARE VERIFIED BY INSFECTION.

ASSEMBLY /TNSTALIATION
MAMNUTACTURING, INSTALLATION AND ASSEMBLY QPERATIONS ARE V‘EHI!"ED BY
INEPECTION. SEIIT METAL PARTS ARE INSPECTED AND VERIFIED BY INSFECUICH

SURFRGCE FINISHES VERIFIED BY INSFECTION. DIMENSIONS VERIFIED BY
INSPECTION

CRITIGAL PROCESSIS
WELDING IS VERIFIED BY INSFECTION. ALL WELDS ARE STRESS RELIEVED AFTEC
WELDING, VERIFIED BY INSPECTION. BRAZING IS5 VERIFIED BY INSPECTICN.

NOHDESTROCTIVE EVALUATION '
HEADER WELZS T¢ THE TUVEES ARE PENETRANT AND X=FAY INSPECTED. OTHER WEL
(MOUNTIMNG FADS AND HEADEZR WELDS TO TEE CORES) ARE PENETRANT AND 10X
MAGNIFICATION VISUALLY INSPFECTED. BRAZES ARE VERIFIED BY FPRGOF ANO [=F
TESTS.

TESTING

IMESPECTIC! VEIRIFIZS THAT RESULTS CF ACCEPTANCE TESTING AND FLOWRATEIZS
WITHIN SPESITLZED LI

Na-=C =117
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HANDLING/PACKACING

HANDLING AND FACKAGING REQUIREMENTS VERIFIED EBY INSPECTICN,

{D) FATILDORE HISTQRY
NQ GENERIC FAILURES ON PRICR PROGRAMS FOR THIS MODE. NO APPLICAALF
FAILORE HISTQRY.

(B} CPERATIONAL USE :
ON=-BOARD ALARM WILL PROVIDE INDICATION OF FAILURE., THE FUMP oN Th=
FAILED FREON COOLANT LOOP WILL BE DEACTIVATED. DEORBIT AT NEXT DPRIvAzY
LANDING SITE.
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